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Carboxylic acid derivatives useful for Inhibiting the degradation of cartilage. 
Certain carboxylic acids of the formula 

.(CH2)«-C0-0H 

\\ 



(1) 



and the pharmaceurjcally-accspTable salts thereof, and ceriain 
esters and amides thereof, are useful for inhibiting the degrada- 
^ tion of articular caniiage when administered to a mammalian 
^ subject aff'icted with an arthritic disease. X is O. S,SO. SO2. 
NH. NCH;. or NCOCH3; is H or CH3; and n is rero or one. 
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This invention provides new chemical compounds 
of the fcraula 




and the pharniaceutically-acceptahle acid addition 
salts thereof and the pharniaceutically-acceptable 
base salts thereof, wherein 

X is selected from the group consisting of 0, 
SOr SOj and NR^; 

R is selected from the group consisting of E 
and CE3; 

Y is selected from the group consisting of OH, 
OR^ and NHR^; and 

n is* zero or .one; wherein- 

R^ is selected from the group consisting of E, 

CE^ and CO-CEj ; . 

R^ is selected from the group consisting of 

alkyl having 1 to 5 carbons and phenyl; 
4 

and K is selected from thet group consisting of 
H, alkyl having 1 to 5 carbons,' phenyl, hydrcxyphenyl 
and 5-tetrasolyl . 
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. Further, this invention provides a method for 
inhibiting the degradation of cartilage in a joint of 
a maimnalian subject afflicted with an arthritic 
disease, which comprises administering to said 
sxibject a coicpoxind of formula I, or a pharmaceuti- 
cal ly-accep tail e salt thereof* 

Yet further, this invention provides pharma- 
ceutical compositions comprising a compound of the 
formula I, or a pharmaceutical ly-acceptable salt 
thereof, and a pharmaceutical ly- acceptable carrier. 

Preferred compounds of the invention are .the 
compounds of formula I, wherein X is 0. Within this 
preferred group, particularly preferred compounds are 
those in which R is CE^ . An especially preferred 
individual ccmpoiind of this invention is 4-[(S)-2-^ 
( 4 , 4-dimethyl-5-chromanyl ) -2-methyl vinyl ] benzoic 
acid, the compound of formula I, wherein X is 0, 
is CH^, Y is OH and n is zero. 

The compounds of formula I, wherein X is 0, S, 
SO, SO. or NCOCE-, is H or CH., y is OR^ and n is 
zero or one, wherein R is alkyl having 1 to 5 carbon 
or phenyl, can be prepajred by reacting a phosphonium 
halide of the formula 
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This is a typical Wittig reaction and it can be 
carried out in the normal manner for this type of 
transformation • However, a particularly convenient 
way of condensing II with III involves contacting 
substantially eguiaolar amounts of II and III in an 
epoxyalkane having 3 to 6 carbons at a tanperature in 
the range from 30 to lOO^C, and preferably at about 
60*C. A particularly convenient epoxyalkane for use 
i2i this transformation is 1,2-epoxybutane. The 
reaction time varies according to the reaction 
temperature/ but at jabout 60*C reaction times of a 
few days, e.g« three days^ are commcnly used. At the 
end of the reaction, the product can be isolated by 
standard methods. For example, tr.-. product can be 
isolated by removing the epoxyaikane by evaporation 
in vacuo . The crude product thus obtained can be 
purified by standard methods such as recrystalli- 
zaticn or chromatography, if desired 
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The compounds of formula I, wherein X is 0, s\ 
SO or SO^, R^. is E or CE^/ is OH and n, is zero or 
one^ can be prepared from the "corresponding compound 
of formula I, wherein Y is OR^ and is alkyl having 
1 to 5 carbon atoms or phenyl, by hydrolysis. This 
is normally carried out by treating said compound of 
formula I, wherein Y is OR^, with an excess of an 
aqueous solution of an .alkali metal hydroxid is, e.g. 
sodium .or potassium hydroxide, or .an alkaline earth 
metal hydroxide, e.g. magnesium or barium hydroxide, 
or an alkali metal carbonate, e.g. sodium or potassium 
carbonate. A cosolvent such as a lower alkanol , e.g. 
methanol or ethanol, can be added if desired. The 
reaction is usually run at a temperature in the range 
from 40 to lOO^C, and preferably about 80*C. . It 
usually takes a few hours, e.g. two. hours, to reach 
completion. The product is then isolated by standard 
methods. For example, in one method, the cosolvent 
is removed by evaporation, the resulting mixture is 
acidified, and then the product* is extracted into a 
volatile, organic solvent which is not miscible with 
water. Finally, the product is recovered by solvent 
evaporation. It can be purified by standard tech- 
niques, such as recrystallization. 

The ccrapoxinds of the formula I, wherein X is NH, 
R^ is H or CE^, Y is OE and n is zero or one, are 
prepared from the corresponding compound of formula I, 
wherein X- is NCOCH^ and Y is OH or OR^, wherein R^ is 
alkyl having 1 to 5 carbons or phenyl, by. hydrolysis. 
This hydrolysis is carried out in exactly the same 
manner that was described earlier for preparation of 
a compound of formula I, wherein X is 0, S, SO or 
SO., 3} is. H or CH5, Y is OH and n is zero or one. 
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^ The compounds of formula. I, wherein -X is NCOCE, , 
R is E or CE3, Y is OB and n is zero or one, are ^' 
prepared by hydrolysis of the' corresponding coniDound, 
wherein Y qr^ wherein 3? is alkyl harinc 1 to 5 
carbons or phenyl . This is carried out by treating * 
the starting material with an excess of an aqueous 
solution of an alkali metal hydroxide, e.g. sodium or 
potassium hydroxide, or an alkaline earth metal 
hydroxide, e.g. magnesium or barium -hydroxide, or an 
alkali metal carbonate, e.g. sodium or potassium 
carbonate. Also a cosolvent such as a lower alkanol, 
e.g. methanol or ethanol, can be added if desired. 
However, in order to avoid hydrolysis of the NCOCH, 
moiety, the reaction is run at a temperature in the 
range from 15 to SO'C, and preferably at about 25»C. 
At about 25«C,.the reaction is ncrmally complete 
within about 48 hours, and then the product can be 
isolated in exactly the same manner as described 
earlier for a compound of formula I, wherein X is 0, 
S, SO or SO2, is H or CS3, y is OH and n is zero 
or one. 

The compounds of formula I, wherein X is SO, R^ 
is. H or CH , y is OH, OR^ or NER^, and n is zero or 
one, wherein R is alkyl having 1 to 5 carbons atoms 
or phenyl and is H, alkyl having 1 to 5 carbon 
. atoms, phenyl, hydroxyphenyl or S-tetrazolyl , can 
also be prepared from the corresponding compound of 
formula I, wherein X is S. This is achieved by 
oxidation of the sulfide moiety to a sulfoxide 
moiety, and a variety of reagents known in the art 
for this kind of transformation can be used. Eowever, 
psLTticularly convenient conditions for* this purpose 
are the use of sodium metaperiodate in .aqueous 
dioxane at about 0®C» 
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In like manner the compounds of formula i 

N=?.^ , and n xs sero or one, wherein ^3 ^^^^ 
Having 1 to 5 carbons atoms or phenyl and Is » 

oh!rvl'"~c' ' ' ^y^"-^- 
pnenyl or 5-tetra=olyl , can also be prepared from the 

corresponding compound of formula I, wherein X is S. 
This is achieved by oxidation of the sulfide moietv 
to a sulfone moiety, and a variety of reagents y^ol^ 
^Ln tne art- for this kind of transformation can be 
- used. However, particularly convenient conditions 
-or this purpose are the use of a peroxy carboxylic 
acia, such as 3-chloroperbenz=ic acid, in a reaction- 
• inert, organic solvent, such as chloroform. 

^ The compounds of formula l, wherein X is NCH, ■ 
R is H or CE3, Y is OH, or3 or NHH^ and n is z^o 
or one, wherein -^^ ^ ^ ^^^^^^^ 

atoms or phenyl and ^^^^^ ^^^^^ ^ ^ 

carbon atoms, phenyl, hydrcxj-phenyl or' 5-tetrazolyl 
can be prepared from the corresponding compound of 
formula I, wherein X is NS. This can be ach-ved bv 
reductive methylation, and a convenient method 
involves treating the compound of formula i, wherein 
X is NH, with an excess of formaldehyde in refluxinc 
formic acid. . . . ' . 
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T.e expounds of fonnala wherein "k is 0, SO. 

H .3 CO.E3 - hydrogen, al.Wl havina 1 to 5 

carbons, phenyl, hydroxyphenyl or S-tetrazol'vl , can 
, i^e prepared from the corresponding comoound of 
f==nula 1, Wherein .Y is OH. This is achieved bv 
activation of the carboxy group, e.g. by mixed * 
anhydride for:.ation, followed by reaction with an • 
a--=^ne of forniula R^-^j^^. ^^^^^ fc=:nation of the 
n^ed anhydride involves suspending or dissolving an 
appropriate carboxylate salt, of the carboxylio acid 
of for:nula I in a reaction- inert organic solvent, and 
then adding to this suspension or solution a reagen- 
selected from pivaloyl chloride and lower-alkyl 
chloroforinates. Appropriate salts are, for examole, 
alkali metal salts, such as sodium or Dotassium " 
salts, and amine salts, such as triet.hyl ammonium, 
pyridinium, N-ethylpi?eridinium or N,N-dimethyl- 
anilinium salts. Appropriate solvents are those 
which serve to dissolve at least one of the reactants, 
and the mixed anhydride product, and do not adversely 
interact with the reactants or product. Examples of 
such solvents are chlorinated hydrocarbons, such as 
chloroform and methylene chloride; aromatic hydro- 
carbons, such -as benzene, toluene and xylene; and . 
ethers, such as diethyl ether, tetrahydrofuran .and 
1,2-diaethcxye thane. The reaction is usually carried 
■out at a temperature in the range from about -50<»C ^ 
to about 30 and preferably at about -2.5»C. At 
about -25»C, the- reaction commonly requires- less than 
one hcur. The salt of the compound of formula I and 
the pivaloyl chloride or lower-alkyl chloroformate 



20 



-9- 



0130795 



are nor:aally present in roughly eqnisnol^ prooortions, 
although in some instances a small excess of the acid 
chloride component is used. The product can be 
isolated siziply by filtering cff the insoluble 
materials, and then evaporating the solvent in vacuo 
to give the crude product. The latter can be used 
directly, or. purified further by methods known in the 
art. If desired, however, the mixed anhydride 
product need not be isolated, it can be"used in situ 
f or reaction with the . amine of forraula R^-nh 
Reaction of the mixed anhydride with the amine of 
foraula R -nh^ is usually carried out simply by 
contacting the reactants in an inert solvent, for 
about 0.1 to about 2.0 hours, at a ' temperature in the ' 
range from about -30»C to about 30»C and preferably 
at around -25 •C. The same solvents identified above 
far mixed arJiydride formation are useful for t^is 
reaction, and the reagents are usually used in 
approximately ecuijnolar proportions, in the cases 
wherein this reaction is conducted in a water- im- 
miscible solvent, the product is usually isolated by 
washing the. reaction mixture with hydrochloric acid 
and then concentrating the organic solvent to dryness 
in vacuo, to give the crude product. The latter 
product can be purified further by well-known methods, 
such as chromatography or recrystallization. 
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The phosphoniuia halides of forniula II are 
prepared by reaction of triphenylphosphine with the 
appropriate halo compound of the formula 




{IV) 



wherein X is 0, S, SO, SC^ or NCOCH^ , R^. is H or CH^, 
*and Z is chloro or brorao, in refluxing toluene. 

The halo compounds of formula IV/ wherein Z is 
chloro, can be prepared from the corresponding 
alcohol of the formula 




~(V) 



by reaction of an alcohol of formula V with thionyl 
chloride and pyridine, while. the halo compounds of 
formula iv, wherein Z is bromo, can be prepared by 
reaction of an alcohol of formula V with phosphorus 
tribromide. . 

The halo compounds of formula IV can also be 
prepaired by halogenation of the corresponding com- 
pound of the formula 




using standard methods* For example, when 2 is bromo 
the halogenation can-be effected using N-bromosuccinimide 
in carbon tetrachloride. 

The ccrapounds of formula wherein x'is O or S 
and is H or CH^f can be prepared according to 
Scheme I. . 



-12- 



SCSSMS I 



0130795 



CH^SOjCl. 



-(X) 




(IX) 



(VIII) 




CEjCOCl/AlClj 
or 

?OCl3/HCON(CH2)2 




(VI) 



(V) 
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Firstly, 2-methyl-4-hydroxy-l-butene (X) is 
caaverted into its methanesulf onats ester (ix)", using 
methanesulfonyl chloride. Displacement of the 
methanesulf onyloxy sroc? with the potassium salt of 
phenol or thiophenol then affords 2-methyl-4-phenoxy- 
1-butene {VTII; X is O) or 2-methyl-4-thiophenoxy-l- 
butene (VIII; "X is S). These latter materials are 
cyclized to 4 , 4-dimethylchroman (VII; X is 0) or 4,4- 
dimethylthiochroraan (VII; X is S) using liquid 
hydrogen fluoride. A compound of formula VII is then 
subjected to a Fried el -Crafts reaction (using acetyl 
chloride and aluminum chloride in carbon disulfide), 
to give the 6-acetyl derivative (VI; H" is CE ), or 
it can be subjected to a Vilsmeier reaction (using 
phosphorus oxychloride and N,N-dimethylf ormanide) to 
give the 6-formyl derivative (VI; .is' H) . Finally, 
the ketone or aldehyde of formula VI is reduced with 
sodium bcrohydride in methanol . This affords the 
desired alcohol of formula V. 

An alcohol of formula V, wherein X is SO, can be 
prepared by oxidation of the corresponding compound, 
wherein X is S. This can be carried out in the same 
manner as that described for oxidation of a compound 
of formula I, wherein X is S, to a compound of 
formula I, wherein X is SO. Similarly, an alcohol of 
formula- V, wherein. X is SO^ , can be prepared by 
oxidation of the corresponding corapovmd of formula V, 
wherein X is S, and the method described for the 
oxidation -f. a compound of formula I, wherein X is S 
to a compound of formula I, wherein X is SO^ can.be 
used. 

The compounds of formula V, wherein X is NCOCH 
2 ^ 3 
.and R.„is E or CE^ -can be prepared according to .... 

Scheme II . 
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Firstly, 3 -methyl crotonovl chloride (XV) is 
reacted with aniline to give the anide (XIV), which . 
is then cyclized using aluminu-r. chloride in the • 
absence of solvent. Reduction of the 2-oxo-l, 2,3,4- 
tetrahydroquinoline thus obtained (XIZI) with lithiun 
aluainun hydride in diethyl ether then gives the 
aniine of fonnula XII. This latter amine is acetylated, 
using acetyl chloride in pyridine, to give the aaide 
of formula XI. A contpound of fornsula XI is then sub- 
jected to a Fried el -Crafts reaction (using acetyl 
chloride and aluminum chloride in carbon disulfide), 
to give the 6-acetyl derivative, or, it can be sub- 
•jected to a Vilsmeier reaction (using phosphorus 
oxychlcride and N,N-dimethylf orma.mide) to give the 6- 
formyl derivative. Finally,, the ketone or aldehyde 
thus. obtained is reduced with sodium bcrohydride in 
methanol to give the desired alcohol of formula V. 

T-he compounds of the formula I, wherein Y is OH, 
are acidic and they form base salts. All such base 
salts are within the scope of this invention. They 
can be prepared by conventional methods for carboxylic 
acid compounds. 'For example, they can be prepared 
readily. and conveniently simply by contacting the 
acidic and basic entities, usually in a stoichio- 
metric ratio, - in either an aqueous, non-aqueous or 
ps^t.LallY aqueous medium, as appropriate. The salts 
are recovered either by filtration, by precipitation 
with a non-solvent followed by filtration, by evapo- 
ration of. the solvent, as appropriate, or, in the 
case of aqueous solutions, by lyophiliration. Basic 
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agents suitably enployed in salt formation* belong to 
both the organic and inorganic^ types, and thev 
include anmcnia, organic amines, alkali metal hy- 
droxides, alkali metal carbonates, alkali metal 
bicarbonates, alkali metal hydrides, alkali metal 
alkoxides, alkaline earth metal hydroxides, alkaline 
S3xth metal carbonates, alkaline earth metal hydrides 
^d. alkaline earth metal alkcxides. Representative 
examples of such bases are amines, such as n-butyl- ' 
amine, eye 1 oh exylanine, benzylamine, p-toluidine, 
octylamine, diethylamine, morpholine, pyrrolidine, 
piperidine, trie thyl amine, ^-ethylpiperLdiner N- 
methylmcrpholine and '1 , S-diarobicyclo [4 . 3 . 0] non-5- 
ene; hydroxides, such as sodium hydroxide; alkoxides, 
such as sodium methcxide and potassium methoxide; 
hydrides, such as calcium hydride and sodium hydride; 
and carbonates, such as potassium carbonate and 
sodium carbonate. 

Additionally, the compounds of formula I, 
wherein X is NH or NCH^, are basic and they will form 
acid-addition salts. All such acid-addition salts 
are within the scope of this invention. They can be 
prepared by conventional methods for amine compounds. 
For example, they can be prepared by contacting said 
compound of formula I, wherein X is NH or NCH^, with 
a stoichiometric amount of the appropriate acid in an 
appropriate solvent. The salt can. then be recovered 
by filtration, by precipitation with a non-solvent 
followed by filtration, or 'by evaporation of the 
solvent, as appropriate. Acid-addition salts of 
compounds of formula I, wherein X is NH or NCH^, can 
be prepared from both inorganic and organic acids, 
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and typical salts are the hydrochloride, hydrobrorcide, 
•hydroiodide, sulfate, bisulfate, phosphate, acetate, 
maleate, fumarate, oxalate, lactate, tartrate, 
citrate, gluconate and 4-toluenesulf onate. 

However, as. vill be appreciated by one with 
skill in the art, whenever it is intended to use a 
salt of a compound of formula I for "administration to 
a mammalian subject, it is necessary to use. a pharma- 
ceutical ly- acceptable salt* 

As indicated hereinbefore, the compounds of 
formula I, and the pharmaceutical ly-acceptable salts 
thereof, have the ability to inhibit the degradation 
of cartilage when they are administered to a mammalian 
subject afflicted with an arthritic disease. For . 
this purpose, said compounds of formula I, and the 
pharmaceutical ly- acceptable sal"ts thereof, can be 
administered to a mammalian subject either alone, or, 
preferably, in combination with pharmaceutical ly- 
acceptable carriers or diluents, in a pharmaceutical 
composition, according to standard pharmaceutical 
practice. A compound can be administered orally or 
parenterally . Parenteral administration includes 
intravenous, intramuscular, subcutaneous and intra- 
articular administration • 

' In a pharmaceutical composition comprising a 
compound of formula I', or a phsirmaceutically- accepta- 
ble salt thereof, the weight ratio of active ingredient 
to carrier will normally be in the range from 1:1,000 
to 1:20, and preferably about 1:500. However, in any 
given case, the ratio chosen will depend on such 
factors as the solubility of the active component, 
the dosage contemplated and the precise route' of 
*• administration. 
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For oral use cf a compcund of this -invention, or 
a pharmaceutical ly- acceptable salt thereof of this 
invention, the ccropound can be administered, for 
example, in the form of tablets or capsules, or as an 
aqueous solution or suspension. In the case of 
tablets for oral use, carriers which are commonly 
used include lactose and corn .starch, and lubricating 
agents / such as magnesium stearate, are commonly 
• added. For oral administration in capsule- form, 
useful diluents are lactose and dried com starch. 
When aqueous suspensions are required for oral use, 
the active ingredient is combined with emulsifying 
and suspending agents. If desired," certain sweeten- 
ing and /or flavoring agents can be added. For intra-- 
muscular / subcutaneous, intra- acrticular and intra- 
venous use, sterile solutions of the active ingredient 
are usually prepared, and the pE of the solutions 
should be suitably adjusted and buffered. For 
intravenous use, the total concentration of solutes 
should be controlled to render the preparation 
isotonic. 

■ When a compoxind of formula I or salt thereof is 
used to inhibit the degradation of cartilage in a 
human subject,, the daily dosage will normally be 
determined by. the prescribing physician. Moreover, 
the dosage will vary according to the age, weight and 
response of the . individual patient, as well as the 
severity of the patient's symptoms. However, in most 
instances, an effective daily dosage will be in the 
range from about 0.05 mg to 1.0 mg, in single or 
divided doses. On the other hand, it may be necessary 
to use dosages outside these limits in some cases. 
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The following exanpres are provided solely for 
the purpose of further illustration. Infrared 
spectra were measured as potassium bromide discs,- and 
diagnostic absorption bands are reported in reciprocal 
5 centiinieters (cti" ). Proton nuclear magnetLic resonance 

spectra {^H NMR) were measured in deuterochlorof orni 
(CDCl^) or. peraeutero methanol (CD^OD), and peak 
.positions are expressed in pams per million (ppm) 
downfield from internal tetraiaethylsilane. The 
10 following abbreviations for peak shapes are used: s, 
singlet; bs^ broad singlet; d, doublet; t, triplet; 
quartet; and m, multiplet. 
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EXAMPLE 1 
Methyl 4-[(E)-2-.(4,4-Diinethyl-6- 
chrcmajiyl ) -2-rnethvl vinyl] benzoate 
A solution of 2.0 g (3.8 mraol) of l-(4/4- 
5 dimethyl -6 -chxcmanyl ) ethyl triphenylphosphonium 

bromide and 630 mg (3.8 mmcl) of methyl 4-fcrmyl- 
benzoate in 100 ml of 1 / 2-e?oxy butane was heated 
under reflux for 72 hours. The reaction mixture was 
then concentrated in vacuo to an oil. . The oil was 
10 purified by column chromatography on silicic acid, 

eluting with ether-hexane (1:9). This afforded 
354 mg (27% yield) of the. title compound as a solid, 
mp 92-5 •C. 

The NMR spectrum of the product (in CDCl^) 
15 showed absorptions at 1.38 [s, 6H), 1.82 (t, 2E, J = 

* 5 Ez) , 2.23 (d, 3E, J » 1 Ez) , 3.88 (s, 35), 4.15 . 

( t, 25, J = 5 Ez) , 6.67 ( t , lE, J » 1 Ez ) , 6.67 (d, 
IB, J » 8 Ez), 7.07-7.4 (m, 4E) and 7.83 (d, 25, J » 
S Ez) ppm. 

20 EXAMPLE 2 

Reaction of the appropriate phosphonium salt 
with the requisite aldehyde, according to the 
procedure cf Example 1, afforded the following 
compounds: 

.(CE-,)^-CO-OCB, 
2 n J 
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EX?^?L£ 3 
Methyl 4-{ (I)-2-(N-'acetyl-4,4- 
dimethyl-l ,2,2, 4-tetrahydra--6- 
c-cinolinyl )-2"methylvinyI3 benzoate 
Two drops of pyridine, followed by 3.28 g (0.C12 
mol) of phosphorus tribromide in 20 nil of ether, were 
added to 6.0 g (0.024 mol) of N-acetyl-4 , 4-dLTiethyl- 
6-(l-hydroxyethyl)-l,2,3,4-tetrahydroqninoline in 
75 ml of ether, at O^'C, with stirring. Stirring was 
.continued for 1 hour at O'C, and then the reaction 
mixture was poured onto 100 g of ice. The resulting 
mixture was extracted with ether and the combined 
extracts were dried (McSO.) and then evaporated in 
vacuo. This gave 7.0 g of a white solid which was • 
dissolved in 100 ml of toluene. To the resulting 
solution was added 12.6 g (0.048 mol) triphehyl- 
phosphine, and then the mixture was refluxed for 
IS hours, during which time the phosphonium salt 
precipitated as a viscous oil . The solvent was 
decanted from the oil, and then the latter was 
triturated under hot toluene. The toluene was 
removed by decantation, the residue was dissolved in 
dichlororae thane, the dichl or ome thane was dried, and 
then the dichl or ome thane was removed by evaporation . 
in vacuo . The residue (7.5 g, 6-013 mol), 2.15 g of 
methyl 4-f ormylbenzoate and 7 5 ml of 1 , 2-epaxybutane 
were heated under reflux for 48 hours. The reaction 
mixture was then evaporated in vacuo to give the 
title compound in admixture with the corresponding 
(Z) -isomer. The isomers were separated by cclomn 
chromatography on silicic acid, eluting with ether- 
hexane (1:1 by volume). The (E)-isoraer • ( 2.8 g) was 
. further purified by recrystallization from ether- 
•h-^ahe to give 2.3 g (25% yield) -of- the- title compound.-, 
mp 141-142*C. 
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The NMS spectrua Cin CDCl^l showed absorptions 
at 1.20 is, 6H1, 1.82 (t, 2H, J » 6 Ezl, 2.3 (d, 3a, 
J = 1 Ezl, 2.28 Cs, 3HI, 3.87 Ct, 2E, J .« 6 Ezl, 3.95 
Cs, 3E).; 6.83 Cs, lEl, 7.1-7.ff (ja, 5S]t and 8.1 Cc, 
2B1 ppm. 

Analysis ; Calculated for C2-^R2jVlO^: C, 76.36; 
. H, 7.21; N, 3.71%. Poxmd: C, 75.97; B, 7.13; N, 
3.71%. 
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ZXA.MPL5 4 

4- 1 ( S ) -2- ( 4 , 4-Dijr.ethyl -e-chroiaanyl ) - 

2-met:hylvinyl] benzoic Acid 

Under a aitz-ogen atniosphers, a suspension of 
10.9 g (32.4 nmol) of methyl 4- [ (Z)-2-( 4 , 4-diniethyl- 
S-chromanyl ) -2-methyl vinyl ] bensoats in 100 ml of 
ethanol was treated by dropwise addition of 100 m.1 of 
6N potassiiim hydroxide, with stirring at 60»C. After 
1 hour a clear solution resulted. The ethanol was 
removed by evaporation under reduced pressure, • and 
100 ml of water was added. The resulting mixture was 
acidified with 125 ml of concentrated hydrochloric 
acid, and the acidified mixture was extracted with 
dichloromethane . The combined extiracts . were dried 
(MgSO^) and evaporated in vacuo to give 10.4 g (99% 
yield) of a solid. Recrystallization of 8.4 g of 
this solid yielded 5.6 g of the title corapoxind, mp 
179-131»C.' 

The lOiR spectrum of the product, (in CDCl^) 
showed absorptions at 1.38 (s, 6H) , 1.82 (t, 2E, J = 
5 E2), 2.27 (s, 3H), 4.17 (t, 2H, J » 5 Hz), 6.7 (s, 
IH), 6.73 (d, IE, J » 8 Ez) , 7.1-7.47 (m, 4H) and 
8.03 (d, 2H, J » 8 Ez) pom. 

Analysis ; Calcd. for C^^R^^Q^-. C, 78.23; E, 
6.88%. Found: C, 77.89; B, 6.91%. 

EXAMPLE 5 

Eydrolysis of the esters in the table in Example 2, 
using the procedure of Example 4, afforded the following, 
compounds: 

^^^j^-v^,^ CO-OB 
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EXAMPLE 6 
4-[ (^)-2-(i^-Acetyl-4,4-diI^ethyl- 
l , 2 , 3 , 4-tetrcLhydrD-o-quinolinyl ) - 

2 -methyl ^'^inyl] benzoic Acid 

To a solution of. 0.1 g (0.265 nimol) of methyl 4- 
[(E) -2-( N-acetyl-4 , 4-diaTiethyl-l ,2,3, 4-tetrahydro-S- 
quinolinyl ) -2-methyl vinyl ] benzoate in 10 ml of 
dicxane was added, with stirring, 0 . 8 ml (1.6 mmcl ) 
of 2N sodium hydroxide, with, the temperature maintained 
at 25 •C. Stirring was continued for 43 hours, and 
then the reaction mixture was diluted with 25 ml of 
water. It was then acidified to pH 2 with 2N 
hydrochloric acid and extracted with dichlororaethane. 
The combined extracts were dried using sodium sulfate 
and then evaporated in vacuo to give the title 
cccnpound as a white solid. The solid was recrystal- 
lised from methanol -hexane to give 70 mg of the title 
compound, mp 2b0-202*C; 

The infrared spectrum (as a K3r disc) showed 
absorptions at 1674 and 1649 cm*^. The NMR 
spectrum (in CDCl^) showed absorptions at 1.33 (s, 
6H), 1.78 (t, 2H, J » 6 Hz), 2.67 (m, 5H) , 3.83 (t, 
2H, J « 6 Ez), 6.82 (bs, IH) , 7.2-7.6 (m, 5E} and 8.1 
(d/ 2H) ppm. 

Analysis ; Calcd. for C^^'E^^m^i Cr 75.94; H, 
6.93; N, 3.85%. Found: C, 75.55; H, 6.93; N, 3.83%. 
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EXai^LZ 7 

4- 1 CS) -2- C4 , 4-Diinethyl-l .2,3, 4-tetrahydro- 
•g-guinolxnyl). -2 -methyl vinyl] benzoic Acid 
To a sclTition of C.l g CQ*2S'3 ninoll of met-hyl 4- 
[ (El -2- tN-acstyl-4 , 4-dinethyl-l ,2,3, 4-tetrahydro-6- 
quinolinyll-2-methylvinyl]ben2oate in 10 ml of hot 
ethanol is added 2.2 ml C13.2 nimoll of 6N potassi-aia 
hydroxide, ajid the resulting solution was heated 
under reflux for 2 hours. The ethanol was removed by 
'evaporation at atmospheric pressure, and the aqueous 
residue was adjusted to pH S with IN hydrochloric 
acid. The precipitate which formed w^as collected by 
filtration, to give 0.07 g of the title compound. 
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The above product was -dissolved in- 50 ml of 
dichlcromethane, and to this solution was added 50 ml 
of dichl or oiae thane, which had been saturated with 
hydrogen chloride. The solvent was removed by 
evaporation in . vacuo to cive the title compound as 
its hydrochloride salt. 

The .NMR spectrum of the title • compound (in 
CD.OD) showed absorptions at 1.30 (s, 1.80 (t, 

2E, J » 5 2.03 (d, 3H, J = 3 Ez) , 3.30 (m, IE), 

6.65 (bs, IE) and 6.78-7.82 (m, 7H) ppm. . 

EXAMPLE 3 
Potassium 4-[ (E)-2-{4,4-dimethyl- 
l , 2 , 3 , 4- tetrahydro-6-quinol iny 1 ) - 

2-methylvinylI benzoate 

To a solution of 0.125 g (0.33 mmol ) of methyl 
4- [ (E)--2--( N-acetyl-4 ,4-dimethyl-l ,2, 3, 4-tetrahydro-S- 
quinclinyl)-2-methylvinyl]ben2oate in 10 ml of hot * 
ethanol was added, dropwise, 2.75 ml of 6N potassium 
hydroxide, and the resulting solution was heated 
under reflux for 3 hours. The ethanol was removed by 
evaporation at atmospheric pressure, and then the" 
residual aqueous solution was cooled. The solid 
which precipitated was collected by filtration to 
give 0.9 g of the title potassium salt, in admixture 
with the corresponding {Z)-isomer. 
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EXAMPLE 9 
4-[ (E)-2-(l-Oxo-4,4-dijnethyl-6- 
•thiochromajiyl ) vinyl] benzoic Acid 

To a scirr-ed slurry of 0. 695 g (3.25 mmol } of 
sodium me-taperiodate in 10 nil of water at 0**C was 
added, dropwise, under nitrogen, a solution of 1*0 g 
{2.95 ml) of -4-[ (E)-2-(4,4-dinethyl-6-chroraanyl)-2- 
methylvinyl] benzoic acid in 25 ml of dioxane. The 
reaction mixture was stirred at 0®C for 4 hours and 
then overnight at room temperature. The solid 
material was removed by filtration asid the filtrate 
was partitioned between water and dichlorome thane. 
The layers were separated and .the aqueous layer was 
extracted with further dichlorome thane. The combined 
organic solutions were' dried using magnesium sulfate 
and then they were evaporated ' in vacuo to a solid. 
The solid was refluxed for 30 minutes in ether, and 
the insoluble material was recovered. The latter 
material was recrystallized from chloroform-ether 
followed by ethyl acetate-ethanol to give 0.23 g of 
the title compound, contaminated with some of its 
ethyl ester. 

The above product was dissolved in a mixture of 
5 ml of methanol and 2 ml of . 6N potassium hydroxide, 
and this mixture was heated under reflux for 1 hour.. 
The methanol was removed by evaporation at atmos- 
pheric pressure', the remaining solution was diluted 
with 20 ml of water, and then this latter solution 
was ^tracted with dichlororae thane'. The extracts 
were dried (MgSO^) and evaporated in vacuo to give a 
solid. The solid was recrystallized from chloroform- 
hexane to give 0.137 g of the title compound, mp 
228-229.5. 
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The IH spectrua (KBr 4isc) showed .an absorption 
at 1690 cm~^. 

Analysis ; . Calcd. for ^12^22^3^' ^' 71.16; 
S.26; S, 9.05%. Found: 68.73; H, 6.17; S, 8.68%. 

EXAMPLE 10 

4--[(2}-2-(l,l -Dioxo-4 , 4--diinethyl-6-thio- 
chromanyl } -2-methyl vinyl ] benzoic Acid 
To a stirred solution of 0.504 g (2.48 mmol) of 
85% 3-chloroperben2oic acid in 25 ml of chloroform at 
0^5 ^C, under nitrogen, was added, dropwise, a solution, 
of 0-4 g (1.18 mmol) of 4-[(E)-2-(4,4-dimethyl-6- 
thiochromanyl}-2-methylvinylI benzoic acid in 25 ml of 
chloroform. Stirring was continued overnight at 
25 "Cf arid then the reaction mixture was diluted with 
100 ml of chloroform. The resulting solution was 
washed with saturated sodium bicarbonate solution and 
then the bicarbonate layer was extracted repeatedly 
with dichloromethauie. The combined extracts were 
washed with IN hydrochloric acid, followed by saturated 
sodium chloride solution, and then dried (MgSO^) and 
evaporated. The solid so obtained (0.4 g, m? . 242--246®C) 
was combined with a small amount of additional 
material of comparable quality and then it was 
recrystallired from ethanol. This afforded 0.23 g of 
the title product, rap 245-247*C. 

The IR* spectrum (K3r disc) shqwed an absorption 
at 1690 cm""^. 

Analysis : Calcd. for ^21^22^4^* ^' ^' 
5.99; S, 8.66%. Pound: C, 67.41; E, 6.00; S, 8.33%. 
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EXSMPLE 11 
4-[ (S)-2-(4.4^DiInethyl•6-• 
chroraa£vlJJ-2_^^ 
Aonior.ia gas was buihled into a 15 ml aliquot of 
the chlorofcr:a sclutior: of the laixed ar-hydride of 4- 
[(E) -2-'( 4 , 4-dimethyl-6-chromar.yl ) -2-methylvinyl ] - 
benzoic acid frora Preparation 13 at O^'C. The . 
chicrofonu solution was then filtered and extracted 
with IN hydrochloric acid* The resulting solution 
was dried (MgSO^) and evaporated in vacuo to give a 
white solid. The solid was chromatographed twice on 
silica gel (eluting firstly with 19 :1 ■ toluene*; 
ethanol containing 0.5% acetic acid, and secondly 
with 49:1 tcluene-ethanol containing 0.5% acetic 
acid). This afforded the crude title product, mp 
178-180^C. The crude product was recrystallized 
from methanol -hexane to give 0.05 g of the title 
compound, rap 181-182*C. " • 

Analysis ; Calcd. for C2]^H23N02-: C, 78.47; E, 
7.21; N, 4.36%. Found: 78.56; E, 7.20; N, 

4.30%. 
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Nrn-?ro?yl-4-[ (E}-2-(4,4-dim£thyl-6- 
_chroraa£lvlJ^-^ 

A 15 ml aliquot of the chlcrcfcrm solution, of 
the mixed anhydride of 4- [ {Z)-2-( 4 , 4-dijnethyl-6- 
chromauiyl) - 2-me thy 1 vinyl] benzoic acid from Prepa- 
ration 13 was- added to a solution of 0*1 g (1.71 
raiacle) of n-propylamine in ca« 25 ml of chlcroforni 
at 0*C. The reaction mixture was filtered and then 
it was exiiracted twice with IN hydrochloric acid. 
The resulting chloroform solution was. dried (McSO^) 
and evaporated in vacuo to give an oily solid. This 
solid was" dissolved in diethyl ether and 2N sodium 
hydroxide. The layers were separated and the ether 
layer was filtered, dried (MgSO^) and evaporated in 
vacuo. The residue was recrystallized from diethyl 
ether-hexane, to give 0.127 g of the title corapoxind/ 
mp l3a-l39*C* 

Analysis ; Calcd. for .C24H2gN02 : C, 79.30; E, 
8.04; 3.85%. Found: C, 79.04; 8.21; N, 
3.84%. 
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N;-I4-Hydrcxyphenyl-4-I {E) -2- 
C4f 4 -dimethyl -S-chromanyll - 
2-rn&thylv±nyl] benzanide 
A 15 zil aliquot of the chloroform solution of 
the mixed anhydride of 4-1 CE} -2- C4 , 4-diinethyl-6-- 
chronianyl) -2-ine^hylviny 11 benzoic, acid from Prepa- 
ration 13 was added to a solution of 0.187 g Cl»71 
mmole) of 4-ai2inophenol in ca. 25 ml of chloroform/ 
dioxane. The organic solution was then extracted 
twice with IN hydrochloric acid, dried (MgSO^) and 
then concentrated in vacuo to a viscous oil. The 
oil was purified by chromatography on silica gel, 
eluting with tcluene-ethanol 99:1 containing 0.5% 
acetic acid, followed by recrystallization from 
methane 1-hexane, to give the title compound,, mp 
187-188''. 

Analysis : Calcd- for C, 78.42; E, 

6.58; N, 3-38%- Found: C, 78.04; H, 6.51; N, 
3.43%. 
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N- [5-Tetra2olyl] -4- [ (Z)-2-{ 4 ,4-dijnethyl- 
6-chromanyl )-2-m€thyl vinyl] benzaiiiide 
To a' stirred solution of 0.5 g (1.55 miaole) of 
4- 1 ( 2 ) -2- { 4 , 4-diniethyl-6-chroraanyl ) -2 -methyl vinyl I - 
benzoic acid in 20 ml of chlorof orn-N^N-dimethyl- 
fornamide (1:1) at -25 'C, under nitrogen^ - was ' added 
0.17 g of triethylaiaine followed by 0.23 g (1.7 
mmole) of isobutyl chlorofcnuate. Stirring was 
continued for IS lainutes at -25 *C and. then a solution 
of 0.177 g (1.7 mmole) of S-arainotetrazole in 4 ml 
of N^N-dimethylformaaide was added dropwise during 2 
minutes. Stirring was continued for 1 hour as the 
reaction mixture was allowed to warm to 25*C. The 
reaction mixture was then diluted with 50 ml of 
chloroform and washed with 50 ml of IN hydrochloric 
acid. The insoluble material was recovered by 
filtration to give a first crop of the title compound. 
The layers were then separated and the chloroform 
layer was washed with IN hydrochloric acid followed 
by saturated sodium chloride, dried (MgSO^) and 
concentrated in vacuo . The residue was triturated 
under hot chloroform and the insoluble material was 
collected by filtration to give a second crop of the 
title • compound . 

The two crops of the title compound were 
combined and recrystallized from methanol to give a 
solid/ mp greater than 250 **C. 

Analysis : Calcd. for C22H23N5O2: 67.85; H, 

^5.95; N, 17.98%. Found: C, S7.48; E, 6.05; N, 
17.88%. 
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PREPARATION 1 
1- ( 4 , 4-Diinethyl-6-chroraanyl ) - 
ethyl triphenylphosDhoniuin Bromide 
A solution cf 6^0 g (22*3 mmol) of 4 , 4-dimethyl- 
6-(l-bromoethyl)chxo^^an and 7.07 g (27.8 imaol) of 
triphenylphosphine in 100 ml of toluene was heated at 
lOO^C for 72 hours i The resulting solution was 
concentrated to an oil/ diluted with methanol and 
absorbed onto 50 g of silicic acid. This latter 
material was then placed on top of 200 g of additional 
silicic acid contained in a funnel/ and the total 

silicic acid was washed with several volumes of 

» 

methanol. The first material to be eluted from the 
silicic acid was triphenylphosphine, followed by the 
title ccrapotind. Evaporation of the product-containing 
methanol in vacuo afforded 2.1 g (17% yield) of the 
title ccmpoxmd as a white, very hygroscopic solid, 
which was stored under nitrogen. 

The NMR spectrum (in CDCl^) showed absorptions 
at 1.10 (s, 3E), 1.13 (s, 3H) , 1.73 (t, 2H, J - 
5 E2), 1.80 (dd, 3H, J » 19 Ez , ^2 ^ ^'^^ 
2H/ J « 5 Hz)/ 5.98-6.6 (m, IH) and 6.6-8.0 (m, 18H) 
ppm« 
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PRZPAaATION 2 
. 6-( i-3roraoethyl )"4 ,4-dimethylchroman 

To a stirred solution of 6,0 g (29.1 mmol) of 
4 r4-diinethyl -6- (1 -hydroxys thyDchroraan and 1.13 g 
(14.5 mmol) of pyridine in 25 ml of hexane, was added 
3.92 g {14.5 mmol) of phosphorus tribromide, at ca. 
0*C. Stirring was continued at ca. O^C for 1 hour, 
and then the reaction* mixture was poured into 500* ml 
of diethyl ether. The erher was washed with water, 
dried (MgSO^) and evaporated in - vacuo to give 6.0 g 
(78% yield) of the title compound as an oil. 

The NMS spectrum (in CDCl^) showed absorptions 
at 1*33 (s, 6H), 1.75 (t, 2H, J » 5 H2), 1.97 (d/ 3E, 
J « 7 Hz) , 4.1 (t/ 2H, J » 5 H2) , 5.13 (q, 2H, J = 

7 Ez) , 6.63 (d/ IH, J » 8 Hz) and 6.97-7.23 (m, 2E) 
ppm. 

PRSPARATION 3 
4 f 4-"Dimethyl -6- ( 1 -hydroxy ethyl ) chroman 

To a solution of 6.0 g of 6-acetyl-4/ 4-dimethyl- 
chroman in 50 ml of methanol was added, all in one 
portion, with stirring, 3.78 g of sodium borohydride 
at ca* 0**C. Stirring was continued at ca. 0**C for 
1-.5 hours, and then the reaction mixture was poured 
into 500 ml of saturated sodium chloride solution". 
The resulting mixture was extracted with diethyl 
ether, and the combined ether extracts were dried 
(MgSO^) and evaporated in vacuo to give 6.0 g of the 
title corapoxnd as an oil. 

The ^-E NMR spectrum showed cibsorptions at 1.33 • 
(s, 6B), 1.47 (d, 3B, J « 6 Hz), 1.8 (t, 2H, J = 

5 Hz), 4.13 {t, 2H, J «,5 Hz), 4.77 (q, IH, J = 

6 Hz), 6.67 (d, IE, J « 8 Ez), 7.0 {dd, IH, J^^ « 

8 Hz, J, « 2E Ez) and 7.2 (d, IE, J » 2 Ez) ppm. 
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PRZr^HATION 4 
6-Acetyl-4 , 4-dlraethylchrora5Ln 
To a mixture of 16.3 g (122 rrjacl) of aluntinum 
chloride, 11.77 g (10.7 mmol) of acetyl chloride and 
110 nil of carbon disulfide was added, slowly, with 
stirring, 18.0 g (111 mmol) of 4 , 4-diinethylchroman, 
at 0 to S^'C. .After the, addition was complete, 
Swirring was continued for 4 hours at O'^C. . The 
mixtu^re was then poured onto 200 ml of SN hydrochloric 
acid and 200 g of ice. The resulting mixture was' 
extracted with 500 ml of diethyl ether. The ether 
extract was dried (MgSO^) and evaporated in vacuo to 
give an oil, which was fractionally distilled, under 
reduced pressure, to give 6 .99 g (31% yield) of the 
title compound, bp 110-113 (0.03 mm Hg). 

The NM2. spectrum (in CDCl^) showed absorptions 
at 1.38 (s, SH), 1.82 (t, ZE, J = 6 Hz), 2.43 (s, 
3H), 4.23 (t, 2H, J - 6 H2), 6.88 (d, IH, J = 8 Ez), 
7.65 (dd, IE, « 8 Ez, » 2 Bz) and 7.93 (d, IE, 
J « 2 Hz) ppm. 

•PREPARATION 5 
4 r 4-Dimethylchroman 

A mixture of 19.2 g 2-methyl-4-phenoxy'-l-butene 
and 50 ml of anhydrous hydrogen fluoride was stored 
at room temper atxire for 3 days. The mixture was then 
diluted with 500 ml of diethyl ether and the resulting 
mixture was washed with saturated sodium bicarbonate 
solution (2 X 500 ml). It was then dried (MgSO^) and 
concentrated in vacuo to give 17.7 g of the title 
compound as an oil. Yield 92%. 

The NMS spectrum (in CDCl^) showed absorptions 
at 1.33 (s, 6E) , 1.75 (t, 2E, 'J » 6 Bz ) , 4.13 (t, 2H, 
J » 6 Bz) and 6.47-7.27 (m, 4EJ ppm. 
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PREPARATION 6 
2 -Methyl "4 -phenoxv-" 1 -bu tene 
A mix-ture of 24.4 g (250 miaol) of phenol/ 47.0 g 
(286 mmol) of 2--methyl-4-methylsulfonyloxy-l-butene, 
107 g (780 mmol) of potassium carbonate and 300 ml of 
N,N-dimethylformaaide was stirred and heated at 80 
for 6 hours, and then it was poured onto 500 ml of 
ice-water. The resulting mixture was extracted with 
hexane and the combined extracts were dried- (MgSO^) 
and evaporated in vacuo to give the title compound as 
an oil (28.0 66% yield). 

The NMR spectrum of the product (in CDCl^) 
showed absorptions at 1.73 (s, 3E) , 2.4 (t, 2E, J = 
6 E2)/ 3.92 (t, 2H, J = 6 Hz), 4.75 (s, 2H) and 
6.52-7.25 (m, 5E) ppm. 

PREPARATION 7 
2-Me thvl-4 -me thy 1 sul f onvl oxy-1 -butene 

To a stirred solution of 25 g (290 mmol) of 2- 
methyl-4-hydroxy-l-butene and 50.5- g (500 mmol) of 
triethylanine in 200 ml of dichloromethane was added, 
dropwise, with cooling to -3 to -5*C, 36.4 g (319" mmole) 
of methanesulfonyl chloride. Stirring was continued 
for 1 hour and then the reaction mixture was poured 
onto 500 ml ice— water. The organic layer was removed 
and washed with 10% hydrochloric acid (500 ml) 
followed by saturated sodium chloride (500 ml). The 
organic layer was then dried (HgSO^) and evaporated 
in vacuo to give 47 g (89% yield) of the title 
compound as an oil. 

The NMR spectrum (in CDCl^) showed absorptions 
at 1,73 (s, 3H), 2.45 (t, 2H, J - 6 Hz), 2.98 (s, 
3S), 4.27 (t, 2H, J « 6 Hz) and 4.78 (bs, 2H) ppm. 



•PRZ?A?A?ION 8 
N-Acstyl-4 ,4-djinethyl-6-{ 1-hydrcxy- 
ethvl )~1 ,2,3 f 4-tetrahydrocuinoline 
To a stirred solution of 17.8 g (0.088 mol) of 
N-acetyl-4 / 4-di:net:hyl-l , 2 / 3 / 4~tetrahydroquinolins in 
ICQ ml of carbon disulfide at 25*0 was added 63.1 g 
(0.S12 mol) of aluniinum chloride over a 30 minute 
period. To this mixture was then added 21.9 g 
(0.28 mol) of acetyl chloride at such a rate that a 
gentle reflux was maintained. Following the latter 
addition/ refluxing was continued for 4 hours and 
then the mixture was stirred overnight. Then, to the 
mixture was added 500 g of ice, ajnd the aqueous 
system was • extracted with ether. The combined 
extracts were washed with sodium bicarbonate and then 
they were dried (MgSO^) and evaporated in- vacuo . The 
residue was chromatographed on silicic acid, eluting 
with ether-hexane (3:7, volume per volume) , to give 
9.1 g of a mixture of 6,N-diacetyl-4 ,4-dimethyl- 
l,2,3,4•-tetrahydrocuinoline and 8 ,N-diacetyl-4 ,4- 
dimethyl-1 ,2,3 , 4-tetrahydrocuinoline . 

The Tatter mixture was dissolved in methanol ^ 
the resulting solution was cooled to 0*C and then 
4.0 g (0.105 mmol) of sodium borohydride was added. 
This mixture was stirred at 0*C for 1 hour. The 
reaction mixture was then evaporated to one half the 
original volume, the organic phase was dried over 
magnesium sulfate and finally concentrated in vacuo . 
The residue was chromatographed on silicic acid, 
eluting with chlorof orm-ethanol (.99:1/ vol\»ie per 
volume), which gave 6.0 g (28% yield) of the title 
compound as a cleajr oil. 

The NMR spectrum (in CDCl^) showed absorptions 
..at 1.30 (s, 6H), 1.48 (d, . .2H.,. J. 7, Hz) , ,1 .73 .{ t, . 2H, 
J - 6 Ez), 2.20 (s, 3H}, 3.77 (t, 2H, J - 6 Hz), 4.82 
(m, IH) and 7.0-7.3 (m, 3H) ppm. 
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PRZPAPJITION 9 
N-Acetyl-4 , 4-diraethyl- 
1,2,3 r 4-tetrahvdroauinQline 
To a stiirred solution of 15 g (0»93 mol) of 4,4- 
dimethyl-1^2r3f 4-tetrahydrDquinoliiie in 50 ml of 
pryidine, at O^C^was added, drcpwise/ 14.5 g (0.185 
mol) of acetyl chloride over a 30 minute period. 
Stirring was continued at 0*C for 1 hour, and then 
the reaction mixture was poured onto 200 g of ice. 
The resulting mixture was extracted with ether. The 
combined organic extracts were washed successively 
with In hydrochloric acid and saturated sodium 
bicarbonate and then they were dried using magnesium 
sulfate. Evaporation of the ether solution in vacuo 
afforded 18.8 g (99% yield) of the title compound ' as 
a yellow oil. 

The NMR spectrum (in CDCl^) showed absorptions 
at 1.3 (s, 6H) , 1.8 (t, 2H, J « 6 Ez) , 2.2 (s, 3H) , 
3.8 (t, 2H, J « 6 Sz) and 7.0-7.4 (m, 4H) ppm. 

PRSPARATiON 10 
4 > 4-Dimethyl-l , 2 . 3 ^ 4-tetrahvdrocuinoline 
To a refluxing suspension of 10 g (0.26 mol) of 
lithium aluminum hydride in 100 ml of ether was added 
dropwise over a period of 1 hour a solution of 21.0 g 
(0.21 mol) of 4,4-dimethyl-2-oxo-l,2,3,4-tetrahydro- 
guinoline in 200 ml of ether-tetrahydrofuran (2:1, 
volume per volume) . Refluxing was continued for IS- 
hours, and then to the cooled reaction mixture was 
added 50 ml of water and 50 ml of 10% sodium hydroxide. 
The aqueous phase was extracted with ether, and the 
combined ether extracts were dried (MgSO^.) and 
evaporated in vacuo to give 17.2 g (89% yield) of the 
title compound as a clear oil. 

The NMR spectrum (in CDCl^) showed '"absorptions 
at 1.30 (s, 5H), 1.7 (t, 2H, J « S Ez) , 3.25 (t, 2H, 
J « 6 Hz) and 6.3-7.2 (m, 4H) ppm. 
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PREPARATION 11 

4 r4-Diiaethvl-2-cxo-l ,2r 3 f 4-tetrahvdroauinoline 
To 40 g (0.22 mol) of 3-methylcrotonoanilide, .. 
heated in the molten state at 130*C, was added 33.4 g 
(0.25 mol) of aluminum chloride, portionwise, over a 
30 minute period. Heating was continued at 130 •C for 
a further 30 minutes, and then the temperature was 
lowered to 85 and a further 5 g (0.038 mol) of 
aluminum chloride was added. The temperature was 
maintained at 85*C for 1 hour and then the reaction 
mixture was treated cautiously with 500 g of ice. 
The resulting mixture was extracted with ether and 
the ether extracts were dried (MgSO^) and evaporated 
in vacuo . The residue was chromatographed on silicic 
acid, eluting with ether ;hexane (1:2), and the 
product containing fractions were combined and 
evaporated in vacuo > This afforded 23.7 g (59% 
yield) of the title compound, mp 111*-112*C, 

The -^H NMR spectrum of the product showed 
absorptions at 1.33 (s, 6E), 2.48 (s, 2E) and 6.7-7,3 
(m, 4E) ppm. 
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PREPAaATIOK 12 
3-Methvlcro.tonoaailiQs 
To a stirred solution of 4.1 5 (0.44 ool) of 
aniline in 200 ml of chloroform, at was added 

slowly a solution of 25 g (0.21 mol) of 3-met:iyI- 
crotonoyl chloride in. 100 ml of chloroform. The*, 
reaction mixture was refluxed for 1.5 hours, -.and then 
the precipitate was removed by filtration. The 
chloroform solution was washed successively with In 
hydrochloric acid and saturated sodium bicarbonate" ' 
. solution, and then it was dried (MgSO^) and evaporated 
in vacuo. This gave 33.5 g (91% yield) of tiie title 
compound, as a solid, rap 122-12S''C. 

The VMS. spectrum (in CDCl^) of the product 
showed absorptions at 1.35 (d, 3E, J = 2 Ez) , 2.20 . 
(d, 2H, J « 2 H=), 5.6-5.8 (m, IH) and 6.9-7.2 (m, 
5H) ppm. 

PRSPARATION 13 
Mixed Anhydride of 4- [ {Z)-2-( 4 , 4-dimethyl- 
6-chromanyl)-2-methylvinyl I benzoic Acid 
To a stirred solution of 2^0 g (6.21 mmole) of 
4- [ (S}-2-( 4 , 4-dimethyl-6-chroraanyl ) -2-methylvinyl ] - 
benzoic acid in 60 ml of chloroform at -20 to -30 *C 
was added 0.69 g (6.83 mmole) of triethyl amine . 
Stirring was continued for 5 minutes, and then 0.74 g 
(6.83 mmole) of ethyl chloroformate was added dropwise 
over 2 minutes. Stirring was continued -at -25 'C 
for 40 minutes to give a chloroform solution of the 
title mixed anhydride. 
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PRSPAaATION 14 
6-3roroomethyl-4 r 4*diinethvlchroman 
A mixture of 5.0 g (28.4 mmole) of 4/4f6-tri- 
methyl chrcmaii/ 5.55 g of purified N^bromcsuccinimide 
and 200 ml of carbon tetirachloride was heated under 
reflux for 12 hoxirs. The succiivimide was removed by 
filtration and the solvent was removed by evaporation 
in vacuo to give the title compound as a light yellow 
oil. 

PR2PAIIATI0N 15 
( 4 /4*-Dimethyl-6-chromanyl )methyl- 
^tri£henvlph^ 
A mixture of 7.25 g (28.4 mmole) of 6-brorao- 
methyl -4 / 4 -dimethyl chroman, 14.8 g (56-8 mmole) of 
triphenylphosphine and 100 ml of toluene were heated 
under reflux for 12 hours, and then the solvent was 
removed by evaporation in vacuo. The residue [an 
oil) was dissolved in dichlorome thane and decolorized 
with activated carbon. The solvent was removed by 
evaporation in vacuo and the residue was triturated 
under hexane to remove starting materials. The 
product so obtained was recrystallised from toluene-, 
chloroform and. the solid was discarded. The recrystal 
lization mother liquors were evaporated in vacuo and 
the oily residue was triturated under IN hydrochloric 
acid and then dissolved in dichloromethane. This 
latter solution was dried (MgSO^) and evaporated in 
vacuo to give 5.2 g of the title compound as a light 
brown solid. 
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1- { 4 , 4-Dijnethyl-S-thiocromanyl ) - 
ethyl triphenylishoschoniujn Bronide 
To a stirred solution of 29.2 c (0.13 mole) of 
4 , 4-diaethyl-5- { 1 -hydroxy ethyl ) thiochroraan in 15 0 ml 
of diethyl ether containing 3 drops of pyridine, at 
0*C/ under nitrogen, was added dropwise during 1 
hour, .17 g {0.0S5 mole) of phosphorus tribromide in 
50 ml of diethyl ether. Stirring was continued for 
0.5 hour and then the reaction mixture was poured 
onto 400 ml of ice-water. The resulting mixture was 
extracted with diethyl ether, and the extracts were 
dried (MgSO^) and evaporated in vacuo to give, an oil. 
This oil, and 68 g of triphenylphosphine, were heated 
under reflux in 200 ml of toluene for 15 hours. 
After cooling, the supernatant toluene was removed by 
decantation, and the residue was triturated under hot 
toluene. Finally the residue was dissolved in 
dichlorcme thane, the solution was dried using magnesium 
sulfate, and evaporation in vacuo afforded 60.9 g of 
the title phosphonium salt. 
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CLAIMS for the Contract inc States 
3S, CH. PS, FR, GB, IT, LI/LU, NL, S£ 

1. A conpound of the fonmila 




and the pharmacaiitically-acceotable acid addition salts 
thereof and the phannaceutically-^acceptable base salts 
thereof^ wherein 

X is 6, S, SO, SO, or NR^; 

I'T is H or CE^; 

Y is OE, OR"^ or NER^; and 

n is zero or one; wherein 
2 

R IS B, CE^ or CO-CB^; 

R*^ is alkyl having 1 to 5 carbons or phenyl; 

and R^ is B, alkyl having 1 to 5 carbons, phenyl, 
hydrcxyphenyl or 5-tetra2olyl; 

.2* A compound according to claim 1, wherein R^ 
is hydrogen. 

3. A compoiind according to claiia 1, wherein R~ 
is methyl • : 

4. A compound according to claim 2 or claim 3, 
wherein n is zero. 

5. A compound according to claim 4, wherein X 
is 0. • 

6. A compound according to claim 4, wherein X 
is S, SO, or SO2. 

7. A compound according to claim 5 or claim 6, 
wherein Y is OB. • 

8. A compound according to claim 5 or claim 6, 

3 3 

wherein Y is OR and R . is-.sai-d. alkyL*.- u. — 
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- 9. A pha:naaceutical composition which coziprises 
a compound according to any of claims 1 to 8 and a 
phanaaceutically— acceptable carrier. . 

. ■ IQ, A method for preparxnc a compound of the 
formula 

a 




or a pharmaceutically-acceptable acid addition salt 

thereof or a pharmaceutically-acceptaible base salt 

thereof, .wherein 

X is Q, S, SO, SO^ or NR^; 
,1 " * 



R is E or CH-j; 
y is OH, OR"^ or NES^; 



and 



n is zero or one; wherein 

is E, CH3 or CO-CE^; 
R^ is aikyl having 1 to 5 carbons or phenyl; 

4 

and R is B, alkyl having 1 to 5 carbons, phenyl, 
hydroxyphenyl or 5-tetrazolyl; 

characterized in that a phosphoniim halide of the 
formula 




P(CgH5)3V 
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reacts with an aldehyde of the formula 

H . 

wherein Z is chloro or bromo; is 0, SO, SO- or 

1 * 1 

NCOCH-; R is E or CH-; n is zero or oner and Y is 

OR , wherein R is alkyl having 1 . to 5 carbons or 

phenyl; 

followed thereafter, when desired, by carrying 

out one or more of the following transformations: 

3 3 
(i) hydrolyzing Y as OR , wherein R is alkyl 

having 1 to 5 carbons or phenyl, to Y is OH; 

(ii) hydrolyzing X as NCOCH. to X is NE; 

4 

(iii) converting Y as OH into Y is NHR , wherein 
R^ is H, alkyl having 1 to 5 carbons, phenyl, hydroxy- 
phenyl or 5-tetrazolyl; and 

(iv) methylating X as NH to X is NCH^* 
11. A compound or salt thereof as claimed in 
claim 1 for use in medicine,' in particular for use 
in inhibiting the degradation of cartilage in a human 
subject. 
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CLAIMS for the Coiitractine State AT 

1. A method for preparing a coapoiad of the 
fonsula 




or a phanaaceutically-acceptable acid addition salt 
thereof or a pharaacetitically-acceptable base salt 
thereof, wherein 

X is 0, S, SO, SO2 or NR^; 
is E, or CSj; 

Y is OE, OR^ or NER^; and 

n is zero or one.; wherein 

R^ is E, CE- or CO-CH-; 

R is alkyl having 1 to S carbons or phenyl; 

and R is E, alkyl having 1 to 5 carbons, phenyl, 
hydroxyphenyl or 5-tetrazolyl;- 

characterized in that a phosphonioan halide of the 
formula 



P(CgH_)3V 




reacts with aji aldehyde of the formila 




(CE,)„-CO-Y-' 



it 
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wherein Z is chloro or bromo; xs 0, S., SO, SO- or 

1 - T 

NCOCE-; is E or CH-,; n is zero or one? and Y is 

3 3 
OR r wherein R is alkyl haying 1 to 5 carbons or 

phenyl; 

followed thereafter f when desired, by carrying 

out one or more of the following tr3Lnsf crziations ; 

3 3 
Cil hydro ly zing Y as OR / wherein R is alkyl 

having 1 to 5 carbons or phenyl, to Y is OE? 

(iil hydrolyzing X as NCOCB- to X is NE; 

^ 4 

(iiil converting Y as OB into Y is NBR , wherein 

4 

R is B, alkyl having 1 to 5 carbons ^ . phenyl,, hydroxy- 
phenyl or 5-tetra2olyl; and 

(iv) methylating X as NB to X is NCB^. 

2. A process according to claim 1, wherein X is 
O, S, SO, SOj or NCOCE^; and Y is OE or OR"^, wherein 
R^ is alkyl having 1 to 5 carbons or phenyl. 

3. A process according to claim 2, wherein the 
reaction between the phosphonium halide and the aldehyde 
is carried out in an epoxyalkane having 3 to 6 carbons 
at a temperature in the range from 30 to 100* C. 

4. A process according to claim 3, wherein said 
epoxyalkane is 1, 2-epoxybutane. 

5. A process according to any of claims 1 to 4, 
wherein Y is OR^, wherein R"^ is alkyl having 1 to 5 
carbons. 

6. A process according to any of claims 1 to 4, " 
wherein Y as OR^ is hydrolyzed to Y is. OE. 

7. A process according to claim 6, wherein the 
hydrolysis is carried out using an alkali metal 
hydroxide. 



